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One crucial thing in environmental learning is how gender-based
media is not yet used optimally to improve concept understanding
in the classroom. Students will not develop pro-environmental
concerns and behavior if they do not understand pollution and
environmental issue. This study aims to prove the influence of
learning media and gender on understanding environmental
pollution concepts in a Secondary High School in Jakarta,
Indonesia. The method used is an experiment with a 2 x 2 factorial
design. The sample is taken based on the stratified random
sampling technique that consists of 40 students with 20 males and
20 females from two Senior High Schools in Jakarta, Indonesia. The
instrument used in this study was 32 multiple choice questions to
measure students' understanding, consisting of translating,
interpreting, and extrapolating dimensions. The data analysis
interpretation shows an interaction effect between learning media
and gender on understanding the environmental pollution
concept. Therefore, this study recommends that teachers use
various media such as caricatures and comics that are proven
usable to accommodate gender differences and enhance
conceptual understanding in the classroom.
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INTRODUCTION

One of the essential teaching goals is to help students understand the main concepts in a learning object,
not just remembering isolated facts (Jelatu & Kurnila, 2019; Matook et al, 2013). According to Santrock,
understanding the concept is the key to learning activities (Santrock, 2008; Toledo et al, 2014). Without
understanding, the expected knowledge, skills, and attitudes will not be meaningful, and the learning process
experienced by students cannot be applied in everyday life. Concept understanding is a part of cognitive ability
(Aditya & Oktavilia, 2020; Baga et al., 2021; Reisberg, 2019).

The environmental pollution concept combines concrete and abstract concepts that require imagination to
describe pollution schemes (Appannagari, 2017; Khan, Mashhod Ahmad, Ghouri, 2011). In studying this concept,
what is needed is memorizing several facts or concepts and a deep understanding of the environmental pollution
concept. In improving the environmental pollution concept understanding, learning media that makes it easier for
students to understand the subject matter is needed. In the learning process, learning objects that can increase
students' imagination are needed (Reisberg, 2019). In addition, it takes an object that students easily understand
in understanding certain concepts. Students' understanding can emerge if guided by media that can increase
imagination.

Students in the class are distinguished based on the biological dimension consisting of boys and girls.
Gender is not just gender that is generally used in determining a person's sex between men and women. This is
reinforced by Santrock, who explains gender in a broader term (Ismail et al., 2021; Kamid et al., 2020). He states
that gender sees differences in the socio-cultural and psychological dimensions of sex (Aikman & Unterhalter,
2007; Santrock, 2008). Differences in social interaction at school cause boys and girls to have different
experiences, needs, and knowledge (Aguillon et al,, 2020; Gunawan et al.,, 2017; UNESCO, 2015). The knowledge
gained is influenced by different interests in particular objects. (Maadal, 2020; Mukuni etal.,, 2020; Santrock, 2008;
UNESCO, 2015). Hence, to properly handle this matter, teachers are encouraged to apply various learning media
(Aikman & Unterhalter, 2007; Cuadrado-Garcia et al., 2010; UNESCO & Education, 2019).

Learning media helps students understand the lessons being taught so that they are more durable in
memory so that the lessons learned can be applied in daily activities (Berlian et al.,, 2021; Djannah et al., 2020).
The teaching and learning process is one of the fundamental factors influencing students' behavior in their daily
activities. If students are excited about the learning process and understand the lessons, they will apply them in
their lives. The teaching and learning process is easy to know if it is assisted by learning media that can attract
students' attention. Alternative media that can be easily understood and imitated by students in their daily
behavior are comic and caricature media.

Comic and caricature media have something in common; they are visual media that attract students'
attention with attractive images and colors (Al-Rabaani, Ahmed Hamed & Al-AAmri, 2017; Istianah et al., 2020;
Rina et al, 2020). The stunning form of comics and caricatures raises students' curiosity to understand the
contents of the media without having to be persuaded. The two media have differences in their content. Caricature
media is more in the form of images that tend to criticize a policy or object, it has few words, but each image
contains an implied meaning (Teke et al., 2013). In contrast, comic media emphasizes reading with a plot and
includes an explicit purpose in the reading (Liniasari et al., 2021; Mcgarr et al., 2021).

Those empirical and theoretical facts underlie the need to find the most appropriate learning media that
students easily understand. This is reinforced by research findings that state that gender affects the function of
learning media effectiveness (Gunawan et al,, 2017; Seifert & Sutton, 2015). If appropriate alternative media
according to gender exists, then the information contained in the media is more easily transferred to students
(Jelatu & Kurnila, 2019; Wuryanti et al., 2020). That way, students do not just memorize but understand concepts
more deeply to be applied in their daily lives. The teacher must also analyze the need for alternative learning media
that is appropriate and needed according to the learning objectives and the students' genders.

Based on the study results, it was found that teachers still have low ICT competence. The creation of
multimedia products is proof of teachers' low ICT competence, especially those related to environmental impacts
or environmental problems thatare not yet feasible compared to traditional products such as posters or handicraft
creations (Gutiérrez-Martin et al,, 2022). Therefore, teachers' skills are required to present varieties of learning
media so that the needs for both genders can be adequately fulfilled according to their understanding
characteristics.

This study aims to prove the influence of caricatures and comics based on gender towards concept
understanding. This research is also to find out which learning media suits male or female students better between
caricature and comic. The suitability of learning media refers to the value of concept understanding that students
obtained.

METHODS
Research Design

There are three variables in this study, namely learning media as the first independent variable (X1), gender
as the second independent variable (X2), and understanding of the environmental pollution concept as the
dependent variable (Y). This type of research is causal quantitative because it wants to prove the effect between
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variable X towards variable Y (Putrawan, 2021). The method that is used is experimental. The design used was a
2 x 2 factorial design with A (Learning Media) x B (Gender). The variable constellations mentioned above in the
research design are shown in Table 1.

Table 1.
Factorial Research Design

Learning Media

Gender Caricature Media (A1) Comic Media (A2)
Male (B1) 10 students 10 students
Female (B2) 10 students 10 students

Population and Samples

The sample of this research is 10th-grade students in two different schools, namely Senior High School 4,
which is located in Tambora District, Jakarta, Indonesia, and Senior High School B located in Palmerah District,
Jakarta, Indonesia. Senior High School A applied to learn with caricature media, meanwhile Senior High School B
applied to learn with comic media. Sampling used a stratified random sampling technique. From this technique,
class 10 Science 1in SMA A and class 10 Science 3 in SMA Bwere chosen. Class 10 Science 1 consists of 18 students
comprised of 11 male students and seven female students. Class 10 Science 3 consists of 36 students comprised of
14 male students and 22 female students. The age range of the two classes is 16-17 years old. Sampling ended with
purposive random sampling with the same number of male and female samples, ten students in each cell.
Instrument

This study was designed to prove which learning media is suitable for each gender in understanding the
environmental pollution concept. Concept understanding is the internal ability of students obtained from an active
thinking process covering 3 (three) dimensions, namely translating (translation), interpreting (interpretation),
and extrapolating (extrapolation) to the environmental pollution concept. The assessment is obtained from the
students' understanding scores. The test was given to 50 different students to test the reliability of the multiple-
choice questions. Students answered 50 multiple choice questions with choices A, B, C, D, and E. After being tested
on 50 students, 32 multiple choice questions passed the instrument test used in the study. Those 32 questions are
declared as valid in medium and high categories. While the reliability test results are declared as reliable for all
statements with a reliability value of 0.84 which is categorized as high. Student responses were analyzed by
matching them with the rubric developed by Anderson & Krathwohl (2010). The distribution map of conceptual
understanding is summarized in Table 2.

Table 2.
Instrument Outline for Environmental Pollution Concept Understanding (Analyzing data on environmental
changes, their causes and impacts on life).

No  Dimensions Understanding Indicator Environmental Pollution Concept
Water Air Land Total

1 Translation Categorizing 2,21 3,20 11, 22 6

2 Interpretation Distinguishing 1,15, 30 4,28 12 6
Explaining 5,16,31 6,7,14,27 23 8

3 Extrapolation Predicting 9,17,32 8,18, 29 24 7
Concluding 10 13,19 25,26 5
Total Questions 32

Procedure

This research begins with determining the school, population, and sample. Next step is the preparation for
the definition of conceptual, operational, and grid preparation. Then, the development of an instrument test is
done which refers to the understanding of environmental pollution concept indicators. After the instrument test
has finished, then it is compulsory to measure the validity and reliability. The instrument test that fulfills the
validity and reliability tests can be used to measure the students’ conceptual understanding after learning by using
2 different media. The process of learning the environmental pollution concept is carried out in 3 meetings
according to the time allocation in accordance with the carried-out results of basic competence analysis. The
following are examples of caricature and comic images given to different classes according to Figure 1 and 2.
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(a) (b)

Apa yang terjadi

idengan bumi kita in

kin panas, buktinya es
yang ada di kutub saja
mencair akibatnya per-
mukoan air lout mening-
kat"

Figure 2. (a) and (b). Comics given to male (Group A2B1) and female (Group A2B2) students

Data Analysis Techniques

Students’ concepts understanding is obtained from the average multiple-choice test results in each aspect
of understanding. The data is processed through descriptive statistics test in the form of mean, minimum,
maximum and standard deviation. To facilitate the data presentation, the results of this study are arranged in the
form of a relative group distribution of ideas (Siregar, 2010). The aim is to determine the total frequency and
percentage that fall into certain categories. Thus, it is easy to find out the spread of the initial data.

The data were tested for prerequisites through the normality test using the Kolmogorov Smirnov (KS) and
the homogeneity test using the Bartlett test. KS test results obtained that Dcount = 0.17 is smaller than D table =
0.21, then HO is rejected. This means that the sample comes from a population that is normally distributed.
Meanwhile, the Bartlett test is divided into the media group homogeneity test (X2count = 2.30 is smaller than X2t
table = 3,841, then HO is rejected), the gender group variance test (X2count = 3.21 is smaller than X2table = 3,841,
then HO is rejected), and the joint variance test between A and B (X2count = 0.554 is smaller than X2table = 7.815,
then HO is rejected). This means that the sample comes from a population that has a homogeneous variance.
Furthermore, the data is tested using a two-way analysis of variance (two-way ANOVA) and continued with
Dunnet test for all treatments. All data analysis activities use Microsoft Excel.

RESULTS AND DISCUSSION
a. The frequency distribution result in the conceptual understanding of environmental pollution on male
students who are taught using caricature media (A1B1)
Ten male students in this group were taught using caricature media. The score on the understanding of
environmental pollution concept by male students taught using caricature media obtained a mode of 28.00, an
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average of 28.20, a median of 28.00, a variance of 3.00, a standard deviation of 1.53, the lowest score was 26, and
the highest score was 31. The result of frequency distribution in understanding the environmental pollution
concept by male students who were given caricature media can be seen in Table 3.

Tabel 3.
The frequency distribution result in the conceptual understanding
No. Class Interval Median Absolute Cumulative Relative Frequency
Frequency Frequency (%)
1 25- 26 255 2 2 20
2 27 - 28 27.5 4 6 40
3 29-30 29.5 3 9 30
4 31- 32 315 1 10 10
Total 10 100

b. The frequency distribution result in the conceptual understanding of environmental pollution on
female students who were taught using caricature media (A1B2)

Ten female students in this group were taught caricature media. The score on the conceptual understanding
of environmental pollution by female students taught using caricature media obtained a mode of 25.00, an average
of 24.50, a median of 25.00, and a standard deviation of 1.96. The lowest score was 21, and the highest score was
28. Distribution can be seen in Table 4.

Table 4.
The frequency distribution result in the conceptual understanding
No. Class Interval Median Absolute Cumulative Relative Frequency (%)
Frequency Frequency

1 21-22 21.5 2 2 20

2 23-24 23.5 2 4 20

3 25-26 25.5 5 9 50

4 27 - 28 27.5 1 10 10

Total 10 100

c. The frequency distribution result in the conceptual understanding of environmental pollution on male
students who were taught using comic media (A2B1)

Ten male students in this group were taught using comic media. The score on the conceptual understanding
of environmental pollution by male students taught using comics media obtained a mode of 24.00, an average of
23.90, a median of 24.00, a variance of 4.00, and a standard deviation of 2.54. The lowest score is 21, and the
highest score is 27. The distribution can be seen in Table 5.

Table 5.
The frequency distribution result in the conceptual understanding
No. Class Interval Median Absolute Cumulative Relative Frequency (%)
Frequency Frequency

1 21-22 215 2 2 20

2 23-24 235 4 6 40

3 25-26 25.5 3 9 30

4 27-28 27.5 1 10 10

Total 10 100

d. The frequency distribution result in the conceptual understanding of environmental pollution on
female students who were taught using comic media (A2B2)

Ten female students in this group were taught using comic media. The score on the conceptual
understanding of environmental pollution by female students taught using comics media obtained a mode of
25.00, an average of 25.10, a median of 25.00, a variance of 3.00, and a standard deviation of 1.70. The lowest score
was 22, and the highest score was 28. The distribution can be seen in Table 6.
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Table 6.
The frequency distribution result in the conceptual understanding

No. Class Interval Median Absolute Cumulative Relative Frequency
Frequency Frequency (%)
1 21-22 21.5 1 1 10
2 23-24 23.5 2 3 20
3 25-26 25.5 5 8 50
4 27 - 28 27.5 2 10 20
Total 10 100

e. Students Percentage in Each Question Dimensions of Conceptual Understanding of Environmental Pollution

Each number per question is given a percentage based on the students who answered correctly. This
percentage is added up with other percentages that are in the same dimension of conceptual understanding and
averaged by the number of questions per dimensions. After that, the percentage results obtained in each aspect of
students' conceptual understanding can be seen in Table 7. Students’ conceptual understanding with the highest
percentage is male students taught using caricature media by 84%, and the lowest is male students taught using
comic media by 74%.

Table 7.
Percentage on Each Dimensions of Conceptual Understanding based on Gender

Caricature and Caricature and

N . . Male Female Comic with Male Comic and Female
0. Dimensions
% Category % Category % Category % Category
1 Translation 80% Good 77% Good 85% Good 88% gs(r)}(;
2 Interpretation 84% Good 79% Good 73% Enough 75% Enough
3 Extrapolation 88% gg;’(’i 76% Good 65%  Enough 70% Enough
Total 84% Good 77% Good 74% Enough 77% Good

The highest dimensions are found in the translation (88%) and extrapolation (88%) dimensions. When
female students are taught using comics, The translation dimension (88%) is higher than male students who are
given comics (A2B1), male students who are given caricature (A1B1), or female students who are given caricature
(A1B2). The translation is a person's ability to communicate ideas into other languages, other terms, or other
forms (Reisberg, 2019; Santrock, 2008; Yuliani & Suragih, 2015). Female students taught using comic media are
accustomed to reading explicit dialogues. Students are used to communicating in different forms. This habit makes
students able to master the translation dimension.

When male students are taught using caricature media, the extrapolation dimension (88%) is higher than
male students who are given comics (A2B1), female students who are given comics (A2B2), or female students
who are given caricature (A1B2). Extrapolation is a thought or prediction based on understanding the tendencies
or conditions described in the communication that makes it possible to make conclusions ((Wuryanti et al., 2020).
This is reinforced by female students' habit of reading information and reviewing it in different languages, which
strengthens translation skills when learning with comic media. Male students taught using caricature media have
been accustomed to finding information implied in caricatures. Caricatures containing pictures with implied
meanings cause students to find information that matches the picture. This condition stimulates students to
conclude the concepts contained in the information on the caricature. The research of Al-Rabaani et al. (2017)
reinforces this; cartoon/caricature media that lacks writing or writing that only functions as a trigger for implied
information cause students to be forced to create their ideas. This causes male students who like to think
differently to find suggested ideas so that the extrapolation ability in caricature learning is high.

In contrast, the lowest dimensions are the interpretation of male students taught using comic media.
Although men tend to like comics, their ability to analyze concepts is low. Men tend to enjoy discovering something
or implied information. Caricature media allows this to happen. Meanwhile, comic media does not stimulate
students to make their ideas based on available information because the information in the comics is complete.
Male students taught using comics media find it difficult to make predictions according to the cases presented. The
further analysis was carried out using Microsoft Excel followed by the Dunnet test because the data for each cell
was the same to determine the significance. The results summary of two-way Anova analysis can be seen in Table
8.
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Table 8.
The results summary of two-way ANOVA analysis

S. Varians JK db RJK Fcount tiaple €=0,05  teapie @=0,01
Between A 28,90 1 28,90 8,48 4,11 7,40
Between B 19,60 1 19,60 5,75 4,11 7,40
AxB Interaction 52,90 1 52,90 15,53 4,11 7,40
Within Group 122,60 36 3,405 - - -

Total 224,00 39 - - -

Based on the result of the analysis of variance (ANOVA) in Table 6, it can be interpreted that Fcount both
Between A (8.48), Between B (5.75), and A x B interaction (15.53) indicate that Fcount > Ftable. The null
hypothesis (H0) is rejected, and the alternative hypothesis (H1) is accepted. This proves that there are differences
in students taught with caricatures and comics. In addition, the study found that caricature as a learning medium
creates a better outcome for male students' concept understanding whereas female students thrive more with
learning through comics.

There is a significant effect of learning media interaction (A) and gender (B) on students' conceptual
understanding of environmental pollution. Therefore, it is necessary to proceed with a different test on the simple
effect to find out whether there is a significant difference by using a one-way variance analysis followed by the
Dunnet test. Based on the Dunnet test, there were significant differences between all treatments.

The results of this study indicate that overall, there are differences in students' conceptual understanding
of environmental pollution between groups of students who are taught by caricature media and students who
were taught by comics media, as well as between groups of boys and girls. In addition, there is a very significant
interaction between learning media and gender on understanding the concept of environmental pollution. Based
on the results of data analysis that has been carried out, it can be stated several things as follows:

Differences in understanding the environmental pollution concept between caricature media and comic
media
The results of the ANOVA calculations for groups A1 and A2 show that Fcount = 8.48 at > Ftable at a =0.05

= 4.11. The test results prove a significant difference in understanding the concept of environmental pollution
between students who were taught by caricature media than students who were taught by comic media. This study
shows that learning media made a significant contribution to enhancing the quality of learning outcomes.

Testing the first hypothesis shows that the average score of understanding the concept of environmental
pollution in students taught with caricature media is 26.35, which is higher than the average score of
environmental pollution conceptual understanding of students taught by comic media of 24. 65. Based on the
results of testing the data on understanding the concept of environmental pollution, it turns out that the learning
taught by caricature media is more effective than understanding the concepts of students who are taught by comic
media. This indicates that learning caricature media is a visual media that is very helpful for students in
understanding the lesson.

Caricature media and comics media are two visual graphic media that have images that attract students’
attention. In terms of increasing students' understanding, caricature media can stimulate students to understand
an object (Eker & Karadeniz, 2014; Febriansyah et al., 2020; Toledo et al., 2014). Caricature media emphasizes
students' critical thinking skills with implied information, not in dialogue like in comics. Students not only know
but must understand the meaning of the caricature. Comic media is a graphic visual media that has pictures and
conversations that attract students' attention. Still, the information that the teacher will convey is already
contained in the dialogue so that students only need to read and memorize like reading a book. The difference is
that comics media are assisted by pictures that attract students' attention.

Caricature media is media whose material is implied in the pictures. Caricature media emphasizes the
critical thinking skills of students. Comic media is graphic visual media that has pictures and conversations that
form interactions between characters that attract students' attention and the material or information already
contained in the media (Al-Rabaani, Ahmed Hamed & Al-AAmri, 2017; Neil, 2012; Saputra & Saputra, 2021). Based
on this, it is clear that caricature media requires students to understand the image's meaning because there is no
material written in the caricature. The material contained is implied, which causes students not to be required to
memorize but to understand the picture's meaning first. After understanding the students, they compose concepts
based on the truncated information through a discussion process between their group friends. Caricatures demand
and train students in critical thinking as well as to have social sensitivity and concern, further sharpening students'
understanding and imagination (Reisberg, 2019).

A precious contribution from caricature media for learning in schools, especially when implementing the
2013 curriculum, is that caricature media can allow students to discuss what the meaning of the media contains.
Caricature media can stimulate students to understand more deeply a material with exciting pictures and the
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meaning implied in the image (Al-Rabaani, Ahmed Hamed & Al-AAmri, 2017; Eker & Karadeniz, 2014; Saputra &
Saputra, 2021).

By applying caricature media to help the method or approach used by the teacher, it can also make it easier
for the teacher to clarify a concept that is difficult for students to understand. Caricature media can stimulate
students to use their power of understanding to interpret the meaning of the caricature so that it becomes
complete information.

Caricature media stimulates students to find their concepts (inquiry and constructivism) compared to
comic media, which has already been the subject matter in comic discussion (comic dialogue) (Gary, 2012; Rina et
al, 2020; Udayani et al, 2021). Reisberg also supports this. He states that cartoon media in caricatures can
stimulate students to find the information implied in the image (Halawa, 2020; Istianah et al., 2020; Reisberg, 2
2019; Toledo et al,, 2014). According to Smaldino et al,, if students search for information themselves and form
information obtained through discussion, the meaning understood will be more memory-resistant (Smaldino et
al, 2012).

Differences in understanding the environmental pollution concept for male students and female students

The results of the ANOVA calculations for groups B1 and B2 show that Fcount = 5.75 at > Ftable at « =0.05
= 4.113. The test results prove a significant difference in understanding the concept of environmental pollution
between male students and female students. This shows that gender also contributes to understanding the
learning process in this study.

Based on the data testing results, it turns out that male students have a higher understanding than female
students on the concept of environmental pollution. This indicates that male students' understanding of
environmental pollution material is better than female students. There are clear differences between male and
female students in various ways. This is reinforced by Santrock, who states that gender with a broader term,
namely gender, sees differences in the socio-cultural and psychological dimensions of sex (Aikman & Unterhalter,
2007; Maadal, 2020; Santrock, 2008; Seifert & Sutton, 2015). It also says that male and female students have
differences in understanding something. Men in the psychological aspect are more likely to search for incomplete
information on their own and understand the process rather than memorizing material that is already in the form
of complete details (Ismail et al, 2021; Kamid et al., 2020). In contrast, women are better at remembering than in
the process of understanding information. Understanding is at a higher level than just remembering information.

When viewed from the characteristics of female students, they tend to have better abilities in verbal tasks
and in tasks that are deeper in the process of memorizing and understanding oral materials (Jamiah et al., 2016;
Seifert & Sutton, 2015). In addition, girls tend to work on questions, as exemplified by the teacher. Girls outperform
boys in verbal and divergent thinking skills and quickly understand varied words and sentence structures (Aikman
& Unterhalter, 2007).

Male students have the ability in terms of spatial and abstract mathematics and scientific and scientific
reasoning, innovative and creative in solving mathematical problems (Aikman & Unterhalter, 2007; Kamid et al,,
2020). This is because men can rarely remember what the teacher teaches, so they look for solutions
independently. In addition, men are more likely to prefer materials related to natural phenomena that occur. Male
students use their right brain more concerning spatial or scientific material. Environmental pollution material is
material in the fields of Biology and science, which requires students to memorize a concept and understand a
problem that requires students to solve the problem. So that this material is more accessible for men to understand
because men tend to use reasoning rather than memorizing. The findings of this study reinforce the findings that
suggest that the male gender is better at understanding than the female gender.

For male students, understanding the environmental pollution concept is higher when taught using
caricature learning media (A1B1) than comic media (A2B1)

When taught using caricature media, the average (mean) understanding of male students is higher than
using comic media. After being taught using caricature media, the male students' mean is 28.20, while the male
students' mean after being taught using comic media is 24.20. Based on the mean, there is a significant difference.

Caricature media is a media whose material is implied in the pictures (Baga et al,, 2021; Eker & Karadeniz,
2014; Halawa, 2020). Caricature media emphasizes the ability of students to understand a particular object
contained in the caricature media. Based on this, caricature media requires students to understand the image's
meaning because there is no material written in the caricature. The point is that the information contained in the
caricature media must be discussed first, or the caricature image must be understood first so that students can
understand the meaning of the implied information. The implied material causes students not to memorize but to
understand the picture's meaning first. After understanding the picture, students compose concepts based on the
truncated information through a discussion process between their group friends. This explains that caricature
media requires deep understanding, not only memorizing information. Gender also determines students' interest
in an object. This is reinforced by the research of A. Toledo & Rosanelia T. Yangco, analyzing that verbal teaching
through caricatures has an enormous effect on students' understanding of something (Toledo et al., 2014).
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Based on research in education between boys and girls, there are different interests in something. This is
reinforced by Elliot et al., who stated that men and women have different interests regarding the messenger
media. These diverse interests lead teachers to provide more varied learning alternatives to control the differences
in interest, sociocultural or psychological, among the male and female students. Men prefer media that can guide
and stimulate male students to think more deeply.

According to Elliot et al,, it is easier for men to understand material related to everyday life and nature than
women (Ismail et al, 2021; Volpe et al, 1996). Male students in science learning emphasize scientific and
intellectual activities. Meanwhile, female students focus more on memorizing activities. Men are more likely to
understand science and mathematics more quickly than women because it is related to the intellectual ability of
science. This study's findings strengthen the statement that male is better at understanding the concept of
environmental pollution when taught using caricature media than when taught using comics media.

For female students, understanding the environmental pollution concept is higher when taught using
comics media (A2B2) than using caricature media(A1B2)

Female students' average (mean) understanding is higher when taught using comic media than caricature
media (look at the frequency distribution table for understanding the concepts in tables 4 and 5 above). The female
students' mean taught using comics media is 25.10, while the female students' mean taught by comics media is
24.50. Based on this mean, the difference is higher in the average female students who are given comic media.

Comic media is graphic visual media that has pictures and conversations that form interactions between
characters that attract students' attention and the material or information already contained in the media. Male
students are lower than the average female students given comic media. After being given comic media learning,
the male students ' mean is 24.20 while the female students' mean after being given comic media learning is 25.10.
Based on this mean, the difference is higher in the female students' mean who were given comic media.

Comic media is graphic visual media that has pictures and conversations that form interactions between
characters that attract students' attention and the material or information already contained in the media. Comic
media already contains information that will be explained by the teacher, making it easier for students to
memorize things because comics are the same as books. But some things distinguish it from books. Comics provide
colorful and exciting pictures and funny conversations so that students don't have to read them. Comic media
already contains information that will be explained by the teacher, making it easier for students to memorize
things because comics are the same as books (Gary, 2012; Rina et al,, 2020; Udayani etal., 2021). But some things
distinguish it from books. Comic media presents colorful and interesting pictures and funny conversations so that
students don't have to read them (Berlian et al., 2021; Mcgarr et al., 2021; Udayani et al., 2021).

Based on the previous description, it has been explained that there are differences between boys and girls
in various ways. This is reinforced by Santrock, who states that gender with a broader term, namely gender, sees
differences in the socio-cultural and psychological dimensions of gender (Jamiah et al, 2016;Reisberg, 2019;
Santrock, 2008; Volpe et al., 1996). He also says that male and female students have differences in understanding
something. Women in the psychological aspect are more likely to prefer seeing and hearing the information
conveyed. Female students are less bored when reading something. Comic media has conversations containing
material elements (information) and funny conversations, so female students understand it faster than boys.

Female students are more likely to memorize information that already exists. In contrast to male students,
they are better at finding incomplete information and understanding the process than memorizing complete
material. Comic media is more demanding of memorization skills because the material has been presented in
conversation. Students do not have to think too deeply because the material or information is already written in
the media. Women prefer media that attracts the attention of students and media that has a lot of reading. Women
like to read information seen in daily life, magazines, novels, and women dominate those related to reading
according to their respective appeals. This study's findings strengthen the previous findings that female achieve
higher understanding when taught using comic than caricature because the information visibility in an object or
media is a characteristic of comics favored by female students.

The interaction effect of learning media and gender on understanding the environmental pollution
concept

The results of the ANOVA calculations for groups B1 and B2 show that Fcount = 15.53 at > Ftable at a =0.05
= 4.113. The test results prove a very significant influence between learning media and learning media on
understanding the concept of environmental pollution. The interaction proves that each learning media has a
different effect on understanding the concept of environmental pollution when applied to students of different
genders.

Based on the results of the data analysis above, it can be explained that, in creating a quality learning
atmosphere and process, it is necessary to support several components such as the application of learning models,
methods, media, assessment techniques, and the teachers. If these components are optimized, they will positively
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contribute to the quality of learning. Learning media and the diversity of students, in this case, gender, are essential
aspects that must be optimized and considered in improving the quality of learning.

The application of learning media relevant to the learning objectives and materials is one of the factors
directly related to learning, which is the driving factor for the effectiveness and efficiency of learning activities
(Daryanto, 2016). The selection of learning media that is in line with the achievement of competencies and
indicators and learning materials is an absolute thing that must be considered and becomes the teacher's attention.

Understanding the concept of students certainly will not be able to develop if there are no media that helps
teachers in the learning process (Jelatu & Kurnila, 2019; Udayani et al.,, 2021). The unclear material that is difficult
to understand can make it easier for students to understand the material with the help of the media (Alhajri &
Mansour, 2018; Kanat, 2019). The selection of learning media that is relevant to the learning material considered
by the teacher is difficult for students to understand if the presence of learning media can assist only the lecture
method.

In this study, it is proven that caricature and comic can create a good understanding of concepts. Based on
the results, it was also shown that there was a connection between media and gender. An important finding in the
study is that male students' conceptual understanding is better than female’s when they are given caricature as a
learning media whereas female students' conceptual understanding is better when they are given comic as a
learning media. This means that both media influence each gender. No research compares directly between
caricatures and comics concerning gender. It is hoped that with this research, teachers are motivated to apply
different media variations to accommodate both genders in the classroom based on their needs, requests, and
experiences.

The success of learning activities cannot be separated from psychological or biological aspects. Gender is a
psychological and biological aspect of a learning activity. It is called the psychological aspect because students have
an interest in different things depending on their respective biological aspects. The biological aspect here is the
different types of chlamydia. In schools, especially high schools, male and female genders have other interests in
an object. The understanding gained by students through various learning media is influenced by gender, which
determines the tendency of interest in an object (Aikman & Unterhalter, 2007; Maadal, 2020; Seifert & Sutton,
2015).

With the difference between male students and female students, teachers can have learning media that
match the students' characteristics. At the very least, the teacher must be able to determine various alternative
learning media to coordinate these differences into a unified whole. Thus, no party feels more benefited, or
students feel too disadvantaged. The limitations of this study focus on the gadgets owned by students to see the
whole comic media. The comic media is in the form of a landscape with speech balloons so that it is difficult for
students to see in full with a 1-page format when reading through mobile phones. This obstacle greatly interferes
with reading comics in the early class activities. The teacher's solution at the school was to prepare printed comics
and give them to groups that did not use laptops/PCs. This minimizes the difficulty of students in reading comic
media.

CONCLUSION

The conclusion of this study shows that overall, concept understanding of environmental pollution is
different when students are taught using caricature and comic media based on gender differences. In this study, it
was found that the value of concept understanding in students was higher if they were given caricature learning
than comics. Meanwhile, female students have a higher understanding if they are taught using comics compared
to caricatures. This study recommends that learning media alternatives need at least two media in completing one
learning topic that accommodates both male and female students. The second recommendation is the need to train
teachers in making caricature and comic media that can be implemented in learning. The third recommendation
is to look for ready-made caricature and comics to save time. In addition, to build a deeper and more complex
concept understanding, teachers can also ask students to create their own caricatures and comics. Lastly, the
recommended method for future research is Research and Development (R&D) to improve other sKills, such as
verbal communication skills and students' creative or critical thinking.
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